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ABSTRACT: 

PURPOSE: To provide a manufacturing technique for an ink jet printer head 
capable of applying an electric field to a piezoelectric member evenly and 
preventing an electrode from peeling off by forming an electrode uniformly on 
the inner surface of a pressure chamber. 

CONSTITUTION: Piezoelectric members 1, 2 which are polarized in mutually 
opposite directions and in a plate thickness direction, are laminated and 
adhered to one surface of a substrate 3. In addition, grooves 4 which are open 
on the surface of a piezoelectric member 1 of a top layer are formed by 
grinding process, and at the same time, a support 5 is formed on both sides of 
the groove 4. Further, electrodes 6 are uniformly formed on both inner lateral 
surfaces of the groove 4 using electroless technique. Also a ceiling 1 1 is 
adhered to the surface of the piezoelectric member 1 of the top layer to block 
the open surface of the groove 4. Thus pressure chambers 12 are formed. 
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d:m(r)Emumzmtm^m^mmx^zx dj^bJc 
tibt i>izzixt><7)mmmiz^t:fmL. mmn 
(^mmmizmmm^ -y^izx Kimm^mmm^-^ 
xmmim^i. mmcomiSMmmm^z^mt: 
m ixmimcomammmthz t j: o ^ > ^ffi 
mizmm^ixmmEt^im^L. zix(,(DK:h 

[ii*iS2] mcomtmmti-^)^^mi>znM^m 
m^-txmfSii-i xoizttzzt ^mit-tm^m i 

mm\,zi.y)mk):.mmt%:^L. mnm^^ 
(nmmtmiw&m^zmhm t^s l/c^ t 

[ n*3S4 ] imwmu^immi<stxh ^ t*«m^ 

\,zmm^^zm.^uzztimit-^hmt.T^2%m 
(Timi^zm.thw^j'i^-yt imu^^xmrn^ 

[000 1] 

mm±mmm] :^mii. ^yr-^y^m^y 
7 i-'x >y u y rJ-^-y Ycowm^'mzmth . 

[0002] 

[t^*<7)}sffi] di-f , mmms -25275 o^^A^fs 

tisa^fD^v:^ vx -y bry y^'w fStEi 1 

$ix/i^^^O±gI5g5 1 tTgPMS 2i:^S«5 3t 
^« 5 4 -C'Sa^i-l) ; fc J: 0 , ISmcoMBft- H T 
{\:XTT9^a.:t.~'^tm-h) 5 5,5 
6, 5 7, 5 8, 5 9-*W$il-CV^|>, 

5 1 1 TgPM 5 2 1 \i^mz7^-tii 0 

T^'^aX-^'5 5, 5 6, 57, 5 8, 5 P-O-f^i 
^'fit SSc 5 3 1 5 4 1 1 J: 0 HM$ii?tSia*^'f)S 
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S56 6t'$)l.. C:il^>O«SI6 6«0rtS{i;l;«g6 0, 6 
1, 62, 6 3, 6 4"-(cj; OSi^itTV^I,. t/i, # 

sriSS6 6iorac«iyx;i/6 5mm^ixx\^i. 

[0 00 3] Z^X\ m^t IT ^ i-a- Ji~957 , 5 

8<7)miziimt^m6 et^h^ y^^mm^^^^ 
7, 5 8^zimm<om^timf\^ix. mxT^txd 

l,Z. C:n«^^0T;?f-aX-^'57, 5 8cr>^tl^ti(0± 
10 a5M 5 1 i: Tasli 5 2 i: *< r < j co^Jgfcii:^|4i]{C(4n*> 

nxmrn^mt^. zm^. T;?^ax-:j'5 7, 5 
8«ora«o«!S6 6co^a*<Eiisn, mi^mzx^ 

A y^*VX;^6 5*>^^5i$ix.&, 
[00 04] clcOid^SSSrfflV^I.-^y^'i^'x'yhr 

h«cr,E«-fc7 5 -y ^xtr^cowmumzj^m 

I. S«5 3^V^{i^M5 4tliiO-&^3€, U—Hf-Tt 
0. Jia<7)^«:^ffiT-^«)i?r«cO|*lffi{C«ffi6 0, 6 

20 1, 62. 63. 6 4-imm-t^zbi,zxm^-t^ 

fi, E«-b7 5-yi7XtcJ;|,±g|5M5 l<?)^^5 4t(i: 

smi^ioffiatrFSPS 5 2cos« 5 3iiijt {iSMffljiotia 

mm^tifzw<M6 6^mss.t^bim^tix\^h. 
[0005] bZ6t/^. -miz^m<^ifmbmhM 

±mm^x'ii. mm*'i^m^tii±m(^mijmz 
Mixmmmmhm^commamx'hhtK ±m 
30 (7)mifmznix^'€Xiimtm^<7)mmim 
x'h *) . m^miz i s mmmmumum^m h . 

[0006] mz. :i<r)i.o^£^m\ (^^836 3-2 

5 2 7 5 0^'jkm^Zim^iXfzm^) ii^h-f^ i>«7)fc 
LT. #I3¥2 - 1 5 0 3 5 5^'mf.ztm^ixtzW!^ 

(c^ffi$iX^cZtfeOh'xy«^1^!fif6 7{c{i«|Sc^«6 

stimm9\<zi:y)\±mhixxm^^ti. zixhme 

8<7)|*Iffitc{im«B7 0*%M§ixT«.^l., ^OltS|-C 

40 I, , « 6 8 s: rt:^ tfig$ ^i-T \^x.v%mm 67 m 
s.-^mi i<nm!'f:z\±/X)vi 2tim^^ixx\^h, 

[0007] Ltzif-iX. '^^{zm.-f^E.-hm.l 1 CO 
A yifi:m^^-thfz>i^^z\i. 4'*OE*g7 icomffi 
7 0{c«ES:raPU. ^coHffllt{iS-tl.E:/jS7 1(7) 
m®7 0 Sriftliltl. i: , 4'*^E:/5S7 1 cOMMtttfi 
1-4ilM6 9 (4. rnXn^t^ at, r < j 

7 lcO^^*<E^$ti, S^I-rtEtiD-^y^AVX 

50 2ti^(^mm^fih. 



(3) 
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[00 08] C:0!|tl3¥2-1 5 0355-f^iJlS 

m^timm^fci^. t-r. fiM6 9coiiHfc*f 
^^i+^-ttTffliisegco-iitmffiyo^jefiJcL, lai 

3 tcfc l^T . t''xv'm^ttf4 6 7 ^7j<T:^|fi]tc 18 0" 

^tzti,zx^. m^e9cr>mmmi,zmm7o^-th. 

[0009] 10 

w.=i-<r>-mxnm%m.ti-hmA^iih%mHzn lt 
mM.^znmhm^<n-m\m^x'hhtiK m^Mz 
Tiix\imt^m^mMi.fmx'hh. -i^. 
mizMMximtb. ^cr>m<7)iinxmii. iii4t^ 
tXoizt^i'M7 5izxm€i(r)hhmx'Syh. 
ikm 5cr,-kt ^imumx-h^iK ztix'o. mm: 

JB7 4 <Dm.^a)Umii,i}HZJh$\,^coX\ WMmmzM 
LTM#f LTWb'-A7 3 ^mtt^ t . ^§1^7 5 

^<^tiitimumm:m7 4imm^tiiti<. mik 20 
m 5<omz^j:mmzimm^tiKp^\ zco^o^z^ 
mm^^7 4timmzmtifzi!bmm±^7 4com^ 
m<^j:i. ztL^zxK). m^^m74mmix^y 

m^<r)Wmb^j:h. tfz. mk7 Oifii^-mmti 

hhfzih^ Ei:m7 i(7)!HUX'fjiYm%nm(^mm^ 
mmL^ y^izmtixmt.-timco^mm^. 

[0010] 30 

^'ixmmii\^xh':>xK\'Hzi^^i-?>:fjmz^m^nfz 
zM<^umEmmi:mm-mizmmmx'mm 

^mM(7)Kmmt^hi!'^^j:<ti,<xm<7)S.mmiz 
mtm^mmwmxi,zx mm-ittuzzti 
i^mmmz^mm^i. mm<^mmm^zmm 

-y^izx mmmiM^im^-txmmm^t. 
mmmi?s.mMti(r)mi,z^mmm lt H?iE«o 
mnmmm-t^zbizx*)^ y^mtkmzim^iii 

mzy X/u^EiS-tl, i:oi,z t/t . 

[0011] tmm2<mmi±. m^m i tc^v^t . m 

Xo^zUz. 

y^(7)fzi^<7)fmmt^ifzmm^zx *)m 

mizmtm^^zm^Lfz. 
[00 1 3] iS3^«4co5%Hj{i^ m^m2izi5\,^x , n 
mm'&mnmM'&x'h -o xmmm;< ^corztbcom^ so 
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m^^trzmmizzM(^Emmimmi. mm^ 
s- ^<7)mmmm.m-ti'mizm^ uz, 

[00 14] fi3t<Jl5cr)|%BJ(i, il*JS2ti3t^-C. 
[0015] ff5l<Jl6 co^Mi. 1 CfcC^T . ?« 

f^izm:thm&tmmcr>Emmi(r>mmi,zm.t^ 

IXoiztfz, 
[00 16] 

[^^ffl] ii««lOl60B{i, 4S«»^-y^{i^M^«t 

m^j:'ot^^^mm^K(^^tzMz. mcommjs.'m 
{h(7)^izmm<mcomizi^-izmmm^ -y^m 
m^^xmmi:mis.-t^zti}<x'^i. ztLizXKi. e 
mmz^~i,zm^^ti^m:iti)n'^. tfz. 9M(r) 
mmm±'ti:itt<x'^^, ztii,zm\ -ty^^n^ 
n^izmmcommriz xism^ imzi-z t m< , 

E:hmcr>^mcoEMm<r>miii^m^-! y^iz 
mLx^-thztt:m±-t&ztt<x^h, ^l^^z. 
mmm^ -y^izx mmmmmt^mizx tim 

[0017] m-m2(^mm. mcr>]mtmmh sr-ir 

•s. ^(^^z^ mmmy^ "/^(mwififu<ti:hfzi^^ mk 

[0018] m^mcmmi. m<^mifmwzm 
mmm\m%my^ 'v^^zm-^mmm^^-thtz 
mmmzyi'v^^m^^^^^xm<D&mztX'm 
«ttc7)^(, jg^ts b t/^x't tfz. mm 
^m^zmthmxhhfz^. Enmi<r)^^-kx^zh 
fz->x^^^h:Lbtin't . E-^m.(n>mmjfm^t.z 
m.^^x3i^^)v^-%m^±.^^hzbifix'%h. 
[0019] mim4 <r>wm. m<^mt>mmzm 
L, mmmmm^^'v^^zmtcmmi-^^^htz 
mm.i.z>^-y^±mm\^^^xmc^&mztx-m 

mzm-h'mx'hhfzib. EMmi(^m^±x\.zhtz 
-o x^^^h ^ b t^x't . K^mcommx/wzm. 

[0020] mm5ff)wm. mcom^ifiwmzm 
L. m.mmb^j:hm^Ti^')'7-\mnM^ 'x^ox 
-y^ymmxmimitizbti^xthfz^. w^^ 
tku ■7-t,zi.hmmzm^^ixfzmcr>^\,ztx'm^ 
(^^\.^nM^mm'hzbifX't^, ttz. m^^mm^z 
mtm^x'hifzisb. Emm<^m$-^xizhtz^x 
^^^izbt<x'^. E:h^c7)m^Rx/mmizwm^ 
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[0021] wky^e<r>wm. n&t ^(ryn^iwm 

[0022] 

[HJfi^J] W5l?JSlSl>miM2c7)^BJ<0-^tfeW*ll 
l^v^LHStcS-crv^TUiBJ-r.?.. t-f, 01 (a) t 

«OT1. 2S-ft!iD^^5-li:. HI (b) tcs^^i^lc- 

:fjc7)Emmi2i:^m^tcomm3commi,zmm-ti. <x 

i>T\ HI ( c ) {c^-r i d tc, SVHcMtg-^^^ifcff 

1 , 2 1 . g^JitojE«ai?? 1 c7)^Bt^pt-§ 

«^iO«4S: I C^:cj\-cr,mizm\^li>tLiy^ 'yV 

yv-(r>yA ^^yYt^A -)vm^z^ 0 ¥tf ti5ffflt 
hrd^\z^m\ (d) «4c7)^ffltwfflij 

[0 0 2 3] ZZX. I14 2:#HSL-Cl:ffi6c0jgfi!(;^rffi 

7 t^jiffimgpff 1 x«± 2 co^H^ems t J: -:. r [Hiei**ffs 
•fh. tt. z<DEmmi, 2fc#«fs5Ffflii^* 

04 ( a ) izi^tX 0 iz^ M9M?< ■y^(7)m]<^Vi 

&i>zim^j:miw-^yy^j^m(r)nmm9{:}m7 1# 
-,^m:^\9 ')7^vmz\m 

^mm-h. z<m%mkmx. m-y^^^^^^m. 
aii«ti.t. 04 (b) \z^-f^o^z. mm,9\.z^ 

■y^^illO*i*fai§^X. -?-C0*ftil*^'jtff-ri.i:. 04 
(c) \z^-fi~o\z. ;^7=^f^iSl 0**5i^LTlffi6 

[0 0 24] i5>:tc, 01 (e ) J; ate. ft^Jlco 
filBffim^ff 1 1 1 LT Htfie«4<7) 

l8Pffi5:ffl«t-|.;ttJ:'5aigtc0BE:>^Sl 2^?^^ 
Cix'^coJE:»jgl 2(7)-eii'etLco-St;:i8i!§^i;^c 

yx;n 3S-*ti./xyt/«i 4S:. Htrieais 3 tifiie 
wmm^ 1. 2 b mtsm 1 1 1 (T^mzm-ti . ^ 

co4^®S:02«O«Ea)TiiiJWc<J:-:.T^-r. ^fc, ^«1 
1 1 litg«$iiSfrtc#«4 tciliit l-ji 

mi smm^tix^^t. z<ms?,i 5{±, 03tc^-r 

[0025] mz. 01(e) (ca-^V^T, 4'*<^ffi:ft 
SI 2ciO-<y^'S:ia:aj$-ti-|,:^tov^TKt;'^l.. Z 
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Cit'Ji, **<^)JeE:J]SS:l 2c. ^<0iE^<7)E:nmi: I 
2l, 1 2RtCj:-5TSL. 4i*(50flffil:6c, -?-<7)t* 
c0SfiiSr6L, GRtiorS^-r. 4'*(0ffi^]Sl 2c<?) 

iz'^mtj^ifm^j: 0 , mcosmm i oss 5 am. 

1 IdS^iX, TilJ(7)JIlg|5«2c7)5ft5{i»^3t 
SS§ixTV^|)ysy>. 4'*coJE^)S6ccOM(I!lt{iEt 

10 mm\^iz^ I . pfj^coff 1 2cc7)^mm± i 

*<7)E^jS1 2c{c?|#ji^il2,, igv^T, mEcDETUD 
tt5*>7coMcM5o t-ri.^ca6, tp^E:fjm 2 

[0026] Ja±OJ: 0 *imi!?^ ■y=Jf ^Sfi-rHlitol 
4<:0|*lfflt|fii1^9Sr#^-ri.t. «4 iOrtffitOftJg^ 
IH]flcO**{c|5^^;5:< ^ .ydf^JS 1 0 &#$3;-frT%- 

zixizx 0 . «ffi6 i,zmE^m\ii-m. s.mmi . 

2t^$^<«#Sr*>(tl.C:i;*>T-#l., S/i. ^•y=3r 

14**^ < . m'pizmmti z t m±-ti z t t^x-t 
mz^hzti^ti<. ^to^iz.'SMMmx, 2ii^m 

[0027] 05tc:S^-rJ:aC, ?14co^$^^ 
( 0 0 2 8 ] <^:^,^t^ il^JS3(7)^B3o-||ffiMS:06 
3 1 JEEmSBW 2 1 S: L . «4 5r -e cOiSffi*^^ 

40 [0029] Ltzt^-^x. m4a)m-^ti^mw 1 9 
L, s«i 1 9iimmm^ •y^izm^j:Mmmit^t 
hfz>^. mmmz}<-y^±^i^]i!,^^xmA<o]m\.z 
txmss'&<r>^\i^mMe-^mm-iztt^x'^h. t 
fz. MAtimmmi 9i,zm-m^x'hifz>^. emm 
m2<D^x<^^mii±:hmi 2<7)mm.r/m^iznm^ 

■itXX.:^^/l'^-^mi\^±^^h ztt^x-^ h , 

[ 0 0 3 0 ] $ 19*314 cr>^m(r)-m.mmmi 
izm-rs^^xwrn-h, ^mwmmmmx'h^xm 
nm^ 'y^<7)fzi^^mmi^^ uzwsl 2 0 tcfflst 

50 h1:mz^mWzE%mil, 2S-fl[ilLr^L. 
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[003 1] Ltztt^-^X. mA(r>mi)m^m l 9Mf 

m^^'±xmA(r)^mztx'mm^<r>n:\^mke-km 
f&-tizbi<x'^h. ttz, m4timm2oi,zm-tm 

^X'hhtzub. Em^n2co±Xco^mi:E:hmi 2(0 
KSSXt^ffiSfitKi;? -itT x;TvP='f-^*S: |nl±$ -Its 
Zbii^X'^^. 

[ 0 0 3 2 ] ^fc. ii^t^v^*i. tmmscomt i 
X. m7i,zmim.2o^zittx, m^^v-^-^zx 
^mm^tifzm.m^^xi,. Emm2com^^xiz 
hfz-yxm^^'^^^ttin'^. rn^mi 2(7:>wmm 
wmznm.^^x:i.^^)v^-m^^'^k.^'±h z t *^t' 

X'$)^S.m-^yi'y^^imi'. U-t,?Sft^yv 

^tmmh:i^-yi-ymmmmx%:htzib. 
u ■?-izx ^mLm^^titzmco&mzi,mw^j< •/ 
^izx 'omm^^fs.thztipx'^h. 

[0033] H^WlcJi, x-xf-y^maic^L. 3!n;a 

AVzi. ^J^mmt t?t*I^K. 3 0 3 0 
4 0%£7)3!!iajg-c-{i2 O^^T'JS^B'-K'JV-cT^^BSr 

ffl-fb-r^ct^it-^/c. zMzx*). m^y^O'7-x-m 
&itifzmco&s^i,zmmm^ y^izj: immimm^ 
^xm&-f^ztti<x'^?>. 
[ 0 0 3 4 ] § <^(=. m^mecDwm-mmmirms 
^j:uimi oizm-^\-^xmmi-h, ^^mii. tr. m 
10(a) tc^^tJ:ot, xmsizmmmxi^^^ti 
fzsmm I. 2 (c?s4 1 5 a 5 1 srffM ifzmz , s. 
mm 1 c^^Ht Yy^y^ }i2^bn^^(,tLmmm2 

1 ^i>!is, mo ( b ) izifktx a mmmy( 

2 2^ffiaM2 l(?)±taii:, yii-h-rx^2 2(D±i}^ 

m^Ltzimi&ti, ziiizx^. mio (c) 
txo^z, m^^mt^-^fzuwrnm^zmmi. s 

:^m2 3^zi:nxm^tifzmii. mmm^-y^x 
m^z)i\,^x^-y^ ^mm^^-r . u=jxm2 3i,zmh 
m^^u^iz<r)^?( -y^^mmm-f^ . 

[00 3 5] Ztll,zi:>0. ll8&lXll9t^^-rj;3tC, 

m4(7)f^mi,zm.-tiVMe t . ^nmn i co^Bta 
a-r^ ■^9-y2At^ n-nnx-'^Lxmrn- 

wmim^^h zbfj^x'^t, ttz. Emm i t(i 
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mm2 5i}^ik^^ti. zmmm2 5com'^iz 
mmm^'<i'-y2 4i3mm.^tix\<^^. Hsti^^i 

1 b JXiVWL 1 4 1 i9\-Ltz^i5fCi-mmsXhh. 

[ 0 0 3 6 ] ^rtj. mmmu. mm^ -y^ffywrn 
mbLx. ■T9^\^—?-mim^-^fzm 
ximuzifi. zix[zmhixhh(r>x'\tts:\'\ ttz. a 
wi.m'^b Lxm.^ir^')'7-i:mmLfzmi:m,mLfz 
i)K ztihmiB^'j-?-izmi^tin>(7)xu^j:<. mi 
{f, ppsmm^xhum^ii^nhixihcox'hi. 
10 immmx'i,i, av- • -fXT^-ji-v^^^^mc^pp 

Sflffcl. ffip°p^ : -f -/HW Z - 4 0 SrK^i: L 

v\ 7 >y-f[i^{c^D?fi|SrS-lf/iX7^yj/?gtci: 0 2 5 
•Ct'$t)3 0:Ji-x-xf-y^S:fi=l\ - y • 

^mSSrJ^^-r I. ^ fc j&^'T-l' , 
[0037] 

h o xs.\-^iziisR-fhi}mzmwzzmcr)Wi.mE 

sFsijjnit J; <o mm ^bbuzzfih <r>m<mm^z-^ 
mm^L. mfm<7^mnmm\<zmm^ -y^tJ: m 
wmmm-^^xmmim^L. mmm<r>mim. 
m(7^wzmL'^:mmLxwMm<^^um^^th 
; 1 1 i 0 yi^mmzmm^fihm.<r>m^m 

•fhiio^z hfzcr>x. mm>^ -y ^ii^mmbm^j: o 

xmm^mm-izbi}<x'^. ztuzxy), Ettspwc 

±'tizbtf^x'^. ztim^\ ^y^iojfiSi+tmig 
commizxim'oimztzbm<, §4>(c. 

^Mi> Z b ti-X'tm(r>^^^:^t?> . 
40 [0038] mmm2(0^mii. IM l tCiSl^T . « 

cojsBtMiii: i-ti^^mizmmmm^^xmrn^ 
xoizuz(7)x\ ■MimmhEmm'^mm^^ 
izmtii zbm<. Li^iifi^ X . Emm'^m.(rm 

m<^hfziib. m^mm?:i:'owzm±-tizb 
^x'^^mmm^-t^, 
[oo39]msms(7)wmi. m^mizi5\,^x , m 
mm^ •y^<^fzi6mnm't^ uzmm^zx 
bsmmb^^L. imm^i^mmmam 
50 m^zm-^m^zm^itzcox'. mm^^zyc-y^^mi: 
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100 40] m^m4cr>^mii. m^2i,zm^x. n 

mz^'y^^mm^^^xm(r)m\,zt.x:mmm lo 
%\MM^^mhz.t-ifx:% , tfz. mi3^m.^zm- 
m^xhi>fc^. zmmcom^^x^zhfz^xm^ 
^^izbifix'^. mmcommmmizmm^x 

[004 1 ] ffs^sco^Bflti, ii^3i2tcfcuT. m. 
mt. mcom ^ ^commmmK^zm-m^ 

x'm^^(r)^\'^w,mm^tizbt^xt. ttz. m*^ 
miz^m^x'hhtzi^. mmmcom^^x^zh 
tz^x^^^hzb^x'^. mmcommmz 

[0042] mimemmit. mm. i tfcv^T . ?i 
mzm:f^mmbmm(^EMMM<r>mm^zm.-th 
wmf^9~yb^mm^xmm^ -y^cj; mm 
!> i ^ t Lfc<7)T\ mmb z (^mm^mfmuzmm- 30 

m'i'-ts:<-th bbio tKrS«#rBl&«< i b ifiX't , 

^^iic J: 0 . nmmmmm^^^L^^hzbt^x't 



1 0 

[01 ] it3?«l&tXff*3l203%BJc7)-||S6^J^^-r 

[03] ^mm:w<tmmx:hh. 
m'5\mm-^^-tm(^wmx'hh. 

[06] il5t<« 3 iO5|0B<7)-|ISfil!aJ**tifBfiEfflaT' 

[08] mm^(r)%^m~%wm:yi^-fmmx:h 
[09] -ec^-asco^ffiMfflx-j) I. . 

[010] ^cO*EWg;<-ydfB5tii{tl.VXJry;/:^ 
5:*-tf4S0T'J)^o 

[011] mjm:w<mwsmmxhh. 

[012] fl!l<^t^!*0iJ^^t-«EllTiEM0T'3il.. 
[013] '?-^«Wfi!4:^ffi^S^-rWiEfflBT'J>.i.. 

[014] ^(r>nm&msm:^s-fmmxhh. 

1, 2 mm 

3 a« 

4 « 

5 itt 

6 ^[ffi 

9 mm, 

1 1 ^fi 

1 2 E^jS 

1 9 
20 



[02] 



[04] 



(7) 



!^M¥5- 1472 1 5 






(8) 



!Rf^¥5-l 472 1 5 



[010] [012] [013] 




